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Research objectives

Study friction at atomistic scale

Reduce and ultimately control friction force by
applying cantilever and/or sliding surface
vibrations

Method
Model sliding using first order ordinary
differential equations (ODES)
Implement simulation (FORTRAN)
Test against existing results
Produce graphs for visualization

Substrate oscillations

Axes indicate amplitude and frequency
Darker points — higher friction force

Friction force
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Cantilever oscillations

Similar trends as substrate oscillations

Friction force
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Substrate and cantilever oscillations

Low amplitudes — high friction force

Cantilever oscillation more effective

Amplitude ratio correlated to friction force

Friction force
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Analysis

» Higher synchrony — particles move more
closely together

+ Oscillations may increase synchrony in sliding
system

» Synchrony correlated with lower friction force

High synchrony Low synchrony

Time series :: Average displacement
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Conclusion

» Cantilever and surface oscillations produce
similar effects

* Much smaller amplitudes suffice for cantilever
vibrations — less strain on system

» Surface and cantilever oscillation
combinations can provide friction force control

+ Used for Atomic Force Microscopy (AFM)
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